. The procedures involve solubilization of washed membranes by cholate/octyl glucoside, precipitation with (NH4),S0, and sucrose-density-gradient centrifugation. The preparations were essentially free of chlorophyll and retained up to half the specific plastoquinol: or ubiquino1:cytochrome c oxidoreductase activity of the parent membranes (Table 1) . The yields were between 10 and 50%. Like preparations of active cytochrome blc complexes from mitochondria (Nelson & Gellerforts, 1974; Rieske, 1976; Marres & Slater, 1977; Siedow et al., 1978; Trumpower & Katki, 1979; Engel et al., 1980; Leonard et al., 1981) , and from chloroplasts (Hurt & Hauska, 198 l) , the preparations presented here contained two cytochromes b (Table 1) Rhps. sphaeroides in addition contained 0.5 to 1 bound uniquinone-9. The preparation from Anabaena was not tested for bound plastoquinone, but this has been detected in the chloroplast complex (Hurt & Hauska, 1981) . It seems that a polyprenyl quinol : cytochrome c (plastocyanin) oxidoreductases have the universal redox-centre composition of 2b/Q,/
Fe2-S2/cl (f).
The evidence for bound uniquinol (QJ in the mitochondrial complex has been reviewed recently (Yu & Yu, 198 1) . The properties of the cytochromes in isolated complexes are given in Table 2 . The two cytochromes b (b, and b K ) can be spectroscopically distinguished in preparations from mitochondria (Rieske, 1976) and in membranes from Rhps. sphaeroides (Boyer & Crofts, 198 1) but not as yet in the isolated complex from the latter. Cytochrome b, seems to be spectroscopically homogeneous in membranes and in the isolated complexes (Hurt & Hauska, 1981) . With regard to redox potentials, cytochrome b in all preparations is heterogeneous. In Table 2 , values are summarized on the basis of the assumption of two oneelectron transitions with 1 : 1 stoichiometry (Nelson & Gellerforts, 1974; Rieske, 1976; von Jagow et al., 1981) . The redox potentials of mitochondrial cytochrome b (von Jagow et al., 1981) and of chloroplast cytochrome b, is pH-dependent between pH 6 and 9. Cytochrome c, or f in all cases titrates as a single one-electron species. Cytochrome f, in contrast with cytochrome cl, exhibits a split a-band, which is resolved at cryogenic temperatures (Hurt & Hauska, 1981) . Cytochrome cl in Rhps. sphaeroides, also denoted cytochrome cb (b for bound), has been discovered only recently (Wood, 1980; Bowyer et al., 1981) , and indeed is present in the isolated cytochrome complex ( Table 2) . Table 3 shows the number of polypeptide subunits with their apparent molecular masses obtained from SDSIpolyacrylmide gel electrophoresis. Assignments of subunits to redox centres are included. It is obvious that mitochondria1 complexes contain a higher number of polypeptides than the others, where particularly the core proteins are missing. This holds also for complexes prepared from mitochondria of other sources (Siedow et al., 1978; Gellerforts et al., 1981) . All three complexes from photosynthetic membranes have only four major polypeptides. Cytochrome c , o r 5 cytochrome b or b, and the Rieske Fe-S protein could be resolved from the complexes of mitochondria (Rieske, 1976; Marres & Slater, 1977; Trumpower & Katki, 1979; Leonard et al., 1981; von Jagow et al., 1981; Trumpower, 1981) and of chloroplasts (Hurt et al., 198 1) as single proteins.
The oxidoreductase activity of all isolated cytochrome blc 600th MEETING, OXFORD $ Since the dominant 34000-Mr polypeptide was the only one which contained haem, it was assumed that it represents two different subunits.
Tentatively assigned.
II Cytochrome ffrom spinach shows microheterogeneity, the 33000-M, form predominating.
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The M, of cytochrome f from Anabaena variabilis can be shifted from 3 1 OOO to 38000 by boiling before loading on to the SDS/polyacryl-** Small polypeptides are found in the preparations with various intensities on the gel. amide gel.
complexes is sensitive to 5-n-undecyl-6-hydroxy-4,7-dioxobenzothiazole (Hurt & Hauska, 1981; Trumpower, 198 1 ). Other quinone antagonists tested, 2,5-dibromomethylisopropylp-benzoquinone and the related compound 2-iodo-6-isopropyl-3-methyl-2',4,4'-trinitrodiphenyl ether, inhibit the cytochrome bd f complexes from chloroplasts and the cyanobacterium only. Antimycin A, on the other hand, is only an inhibitor of the cytochrome blc, complexes from mitochondria (Rieske, 1976) and from the Rhodopseudomonas, and there with very high efficiency. The complex from Anabaena variabilis was also found to be relatively insensitive to the other inhibitors. Like the mitochondria1 cytochrome b/c, complex (Trumpower, 198 l) , and the chloroplast cytochrome b6/f complex, the cytochrome complexes of the procaryotes reported here exhibit the phenomenon of oxidant-induced reduction of cytochrome b. It is remarkable that the relatively simple complexes from photosynthetic membranes apparently show all the characteristic features of the more complex structures from mitochondria.
